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(56) [Title of the Invention] 

BINDERS FOR GLASS FIBER AND GLASS FIBER CLOTH 

(57) [Abstract] ■ 

'[Problem! To provide glass fiber cloth with good resin impregnation pro- 
.perties. 

-Kesns of SoUrtag rte Frobleml I„or S <mtc solid psxrieie, s»cb as 5-2.000 
M c.Uoidai illlo. ,r .ofc ».lcMa **r= ad,i«d »i* th, bind.. - 

be applUd.when SP l«.ln 6 gU« fiber: Apoiyin* this binder P«, 



tides adhere around the glass fiber used to form the yarn and creates spaces, 
hence cloth woven from this yarn can be well impregnated with a resin. 
[Scope of the Patent Glaim(s)] 

[Claim 11 Binder for glass fiber to be heat deoiled, characterized in 
that it contains inorganic solid particles. 

[Claim 2] Binder for glass fiber as described in Claim 1, characterized 
in that at least one type of inorganic solid particles selected from among 
colloidal silica, soft calciui, :carb6hate. kaolin, and fine, particulate talc 
with average particle sizes of 5-2,000 hm ,1s contained in the binder applied 

to the glass fiber. 

[Claim 3 J Glass fiber cloth consisting of glass fiber yam to which 
0,001-2.0 weight* as solids of inorganic solid particles as described in Claia 

2 has been applied. 

[Detailed Description of the Invention] 

• [0001] 

[Field of industrial Application] The present invention pertains to a 
glass fiber binder and glass fiber to which this: binder has been applied. : , 
[0C02] • 

[Conventional Techniques]. A binder ; for glass fiber; ^applied to a large 
number of glass filaments immediately. after spinnii^^by a roller applicator or 
a belt applicator in order to. protect the glass fiber, when ; preparing the ^ 
glass fiber by spinning molten glass at high speed. Binders for glass fiber 
can be roughly classified into those for yam and those for roving. Binders, 
for yam will be explained in the following. A glass fiber bundle coated with 
a hinder is wound onto a cylinder in the form of; a cake. ' Thetake is dri^d to 
a certain degree and: twine is produced by a twiner and wound onto: a bobbi* *o 



tides': adhere ..ju^^^-^^'^^ the yar* and creates spaces, 
hence.: clpth woven from-this yarn can;be^eU ^mpres^^ j*>*. * r ^ in ' 
[Scope of the Patent GlatmCs)] 

[Claim 1) Binder for glass fiber to be heat deoiled,. characterized in . 
chat it contains inorganic solid particles. 

[Claim 2] Binder for glass fiber as described in Claim; 1, characterized 
in that at least one type of inorganic solid particles selected from among 
colloidal silica; soft: calcium, cWbonate. kaolin, and -fine particulate talc, 
with average^patticie si Z es : of 5-2 ,000 nmf is contained in the binder applied 

to the glass fiber. 

[Claim 3 J Glass fiber cloth consisting of glass fiber yam to which 
6,001-2.0 weight* as solids of inorganic solid particles as described in Claim 
2 has been applied. 

[Detailed Description of the Invention) 

[00011 

[Field of industrial Application] The present invention pertains to a 
glass fiber binder and glass fiber to which this binder has been applied. 
[CC02] 

[Conventional Techniques] A binder for glass fiber is applied to a large 
number of glass filaments immediately after spinning by a roller applicator or 
a belt applicator in order to protect the glass fiber, when preparing the 
glass fiber by spinning molten glass at high speed. Binders for glass fiber 
can be roughly classified into those for yarn and those for roving. Binders 
for yarn will be explained in the following. A glass fiber bundle coated with 
a binder is wound onto a cylinder in the form of a cake. The cake is dried to 
a certain degree and twin, is produced by a twiner and wound onto a bobbin to 



chu. obtain ,1... fiber »». The yarn i. woven ..1,1* inco.cloth. which U 

■^.n subject.* 

chesbinder^^ 

t^lch^a^ * 

Mitty With a rosin and hoot rasiseanco. is gonoroily applied to th. gloss 
fiber "surface. 

[0003] This cloth is thon i»pr.Shotoo ,1th on uncurod roain or with a 
resin which eoncaine a solvent and ia thu. reduced In viscosity. 
lt ,d with tho aolvont. and th.n th.ao cloth, sr. sccked and preseed and 
ch.ro-hy .ad. into a laminate. The bindora that «. eonv.ntlon.lly used for 
chi. purpos. ar. thoa. nudo oainiy of .torch, which prevent fiber fur. and 
moreover can easily be removed 

(00001 Recently, howaver. soae bindora for yam have ua.d oac.ri.la 
based on synth.tic rosins such as Itf (polyvinyl ,.lcoh,l>. ^.ehan. resins, or 
epoxy rosins. Starches for search paste include vari.ua proc.ss.d product,, 
and can bo «1» th. following forma: natural unprocess.d starches, for 
exa^le, sterchos auoh as cornstarch and pocto starch. - and oh^ically modi, 
fied products of these, for o^ple. etherif led product, such, as hydroxyalKy- 
Uted product., esterified product. such a. ac.tyl.ted: product.. ox.saUnKod 
products produced by reaction with ,.cr.s,lin*ing agenc such a. .pichlorohy- 
drin, and low-viscoaicy products with th. viscosity educed by d.cro.sing. th. 
well-hnown starch meleculor weight hy.actd treatment . etc.. Specif icily, on. 
exs.pl. of a formulation of conventional hinders using these starches consist 

. . s mafpri^l 0 2-5 weight% lubricant, 0.05-1.0 
o£ 2-10 weighc% starch-based material, u.* & 

« a c ..-« »>,t-» preservative, with the remainder con- 
weight* surf actanc 0 .01-0.5 weight* preservati , . 
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sisting of water. ... 

[0005] Starch is used for the purpose of bonding end assembling several : 
hundred filaments into one strand and' forming a film in order to protect the . , 
yarn from all mechanical flying and friction. Corn and. potato are used often 
as- raw materials for starch, and their chemically modified; products, for ex- 
ample, etherified products such as hydroalkylated products, are used often. .A 
lubricant is used ior the ■^o^oi ]V zcn^ ^ strand with; slipping prop-,, 
erties. thus reducing mechanical; friction and protecting; the yam. The types 
of lubricants used often include hydrogenated oils produced by adding hydrogen 
co animal and vegetable oils, paraffin wax. and esters of higher saturated 
fatty acids, with: higher saturated alcohols. Cationic lubricants are used for 
the purpose of softening the glass yarn and reducing friction between fila- 
ment, in the strand; for example, alley! quaternary ammonium salts , and amides 
or imidazolines that can be obtained, by a condensation reaction of a polyethy- 
lene polyamine with a higher ^fatty acid, are of can used: A surfactant is used 
mainly, as an emulsifier for the lubricant; for example, polyoxyethylene alkyl 
ethers are of ten used. Fbrmalin is mainly used as a preservative. 

rOOOS] Japanese Kofcoku No- 1(1989] -203 .247 discloses a glass fiber rov- 
ing binder for the spray-up of a FwV; „hich is produced hy mixing colloidal 
silica in polyvinyl .acetatevW a ^fiier:^^:^ in ^^ 
colloidal silica is admixed in ther- form of solid particles. Furthermore, 
; Japanese Kokai No, 6 11996^2A8, 572 discloses a technique in which glass fiber 
cloth is impregnated The tow of the 

.glass, fiber cloth is then opened by a vibrovasher. the cloth is impregnated 
with^a resin; and pieces of the cloth are stacked and hoc pressed. The former 
technique is used to improve: the Cutting properties by the application of a 



binder that contain colloidal — " T ^ Re0 " 

*. ^ «*» roving " slip - .^kW.^ ,*- ff*'' V 

silica, and then tte W u ^*— ^« : '^ iMt ' '""^ ■ 
letting the colloidal, .mc.^^ £it '" .f.^f T' -I- 

^n : : 5 h..«b«.. .However, .ecu,, the ..rp and eic b «her in 

ched.ch. 1. very diifl^ ;¥ ■*« the toUoidaWllie. Pass 

formly into the various detailed parts. 

[0007] 

[Problem CO be Solved by^^e Invention] Binders chac ere form.d of a 
cUinaelon of these expounds have eehsiderabl. good ^ characteristics, and in 
r.c, have .cruelly ha.n used. Bo»av. ri as th. spaed snd a«ici.ncy =i produc- 
^.giess fiber .to inereesed, and as th. amount of gl... fih.r v.dnd St.. V 
cine is increased gtadnaUy. in .td.t to. intra... th. sUe .f th. C.U.. x.«.. ; 
to ».h. a lat8 .r ..>« p.cha B ., s.». fih.rs in the ca W; get s.v.r.d and ch. 

of fuss «n the glass fiber yarn incr.sses. This phenomenon presumably 
occurs for che folloving reasons: ■ As the amount of glass fiber wound onto a 
cyUnder increases,: th. diamet.r inor.as.s and- the tension applied to th. 
glass fiber gradually increases as the uinding progr..*... ;■ eventually the. 
force thet.is generated;* great chough to crush the inner layer, of glass , 
fiber. Which in cum severs some of *. gUs* * *« hMd ' " 

U hoped that the problem can be solved, Pfeiu^bly *. ^ 
Che lamlnates^c.n hi reduced by tine .f^impregneting vith a . 

r.sin th./gi..s fib.r cloth vov.^ei;:glasa:x^rs .nd by increesin. the ;.ffi- 
clency of manufacturing Che laminates. 

,0008] The present invention pertains to . binder fet glass ; fiber that 



1 V • Vr. 



has been nevly developed to solve the problbW «ncl 0 n.d ™ « 

th. preaent lotion i. co provid. a binder vhlch h« an .xe.llenc ...oilit, to 
.chills, the shape o f th. case during glass fiber apings, and -hlch can 
Help to previa. glass fiber yarn With encrertely.littl. furs even ess. en in 
. processing step with th. ecnventi^l --V.r Winoing, an. even vhen the 
.*ounc ^i^ U i^^. ^^', ^ i-ncion bin,, provides .... 
che woven glass fiber .loch with ^^'^^^-^' ^ 
vides glass fiber c. which this binder has been applied. 
[000?) 

(to Approach to giving th. Pr.,1.,,1 . >. pr..,hc invention solves the 
»bov.-„enti,ned probl... by *^&V&+.ty&*&***>™ ^ 
dole, such as boU.io.1 silica, Violin, ^or .oft celei^ c.rbon.« : int. a. ,,, 
binder. f.r,gU«'. fiber, and *^i9^*?^&^.***~- , ; 
solid particles tb the glass fiber. - 
10010) 

t^bodi-nt. of the mv.ncio.1 The goal of : the present invention is to 
solve.*,. .f.r.nencl.n.d probl.. by adding, inorganic abUd particles such as 
colloidal sllic. to such : a bind.r,;ho W .ver surfactants .re not co^pattbl, 
.ith c.ll.idU silic. and When such surfsctancs ar. added g.iling . or separa, 
tlon could occur. Accordingly., th. binder. components to b» combined ar... . 
. .elected by taking this f act into^oUsldaratioh. Inorganic soH*p.r.ticles 
dr . not only effective 

co.p.nent consists of starch. T hey are;.lsu.:eff.cti^ when aerials basbd o 
synthetier.sins sue* .. . PVA^poWinyl alcohol), ur.th.ne .re,i„. and. epoxy 
resin ... used. . Inorganic solid particles then caU he :»sed in the pr,s»t 
invention include- *.oUn; soft ^,M».^;V*<^« i *-r 



These particles should notice... «, «•« >»« '**»». :te«p.r.t«re.. -V. 
the f .«i.W sis... that en W *M .rad*,xro, 5 " *' 00 ' 

,001!] The colloidal ,111c. is auch th.Vam.rph.ua .Ill- .itK.paxclcl.. 

..Went without settling, and U >• ^ •*$ , 

lc a can be ,.»i«a i» uW ^"s ' Ufc5 ' acid; that, dau b, obtained, 
: b y bydrolyeing an a,u..us solution of sodium : slUo.^: ^ glass, ^iUcic, , 
acid esters, or silicon MUd.,. ,tn.n sro.ln, >h. particle, to colloidal sire,. 
Xba particle, of colloidal .iiic. thus obtained arc generally: apical. Most 
of the inside particles for. alloxan, bonds <-Sl^-Sl-> . hut the particle 
sorf.ee is covered with silanol groups (— SiOH) . 

(00W in th. ; pr,..nt^l^A ; on,,;tyn.,.f in,rg^c solid particles 
SU C, as colloidal silica may be used mi*.d with a binder , or • or -acre vari- 
ecus of inorganic solid particles ^.^^^ ^^ ^ 
Under compounds to use in which the moronic- solid particles ;.f the present 
invention are admixed, compounds »lth no compatibility problems can be used. 

t 0013i The solid, content of ;in.rganlc solid particle,: ,.U*,M. colloidal 
siH.. in the ^,»-4.^*^CiMi*-i.^»r#~>- *** 
even nor. preferably 0. 1-2.0 Weight,. M oUn« less th„ 0.001 velght. are not 
great enough to produce; th. resin inpr.gn.tion enhancement^. ct. ; 6f the inor- 
gsnic aolid particles. .Uch as colloidal silica, since. no V.nough-f the par- 

■ - <: ' -i „ ' «Kor - \jith amounts of -i- more = than 20 . v. 
tides become attached to the glass ; fxber. with anoun 

weight,, the binder cannot be applied to th, gUs. flbar. . 
. [00U] Yarn is manufactured from glass fiber strands, on uhiih a binder 



awU .>. ana since glass c^osit.on, fU-nc dia-eter. cr oss-sec t W ^ 
o£ the £11 ^. m ±* of ma- «« ^ uP -i^ WU ^^o 
^ons. an, fiber bu^es ca.be use. ^ ^ ^^^ 
th at contains che inorganic solid perWof .^^ Vr^^-^. -- 
is applied t o>e y atn .ia . 0.00^16.00 wei^, P^ly O.^vei^,^ 

and even more P^^ 

blnd er is with^e tnan^.0 

hardens excessively, ^ich^ause- problem in weaving the ;> Uss cleth, ., 

[0015, The amount i. the for™ of solids of inorga^C solid P^icUs . 
attached co che .lass ie, is 0.00^2,0 ^^t^ 0 ; 0^,» 
„eighC%, and even more preferably 0,1-0.6 weight*. 
[0016] 

[Actual Examples] 
fluvial Example 1 

, mm ^ 4.0 weight* 

echerified high-amylose cornscarch 

0.5 weighc% 

hydrogenated cottonseed oil 

1.0 weight* 

paraffin wax 

0 2 weifcht%* 

polyoxyecnylene polyoxypropylene echer • 

reaction produce of tetraeChylenepencamine 0 ^ eif ^ !. . 
with, stearic acid 

x 0 1 weight* 

formalin (40 voightt solution) 

colloidal silica (20 weight, solution); 0.5 ..ijht,; 

tool,, 100 V-* bindar of 1 W;,.^- ^' : & 

th e res uUin, oispexsion was . h .ate 4 co 55 -C. ^ ^^^M^,^ 
„acad cotton^.*, V'000 g of . paraffin wait , and 200 ^ of poiyoxyethylene 
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ether ».r. placed in a separate vessel, helling ». . 

eoded with stirring -1th . hco-ixer, .nd the t..^ .ixture was ..ulslfied 
„y ..vers, then with boiling-. ter to .6b.aln 5 ag of 

solution (solution B, . Purthernor. . m E of the ..eeti. ecid...«lv.ced prod, 
ueC of . condens.tlcn product of tetr..thylen.p.«^ **. 
pla =ad in . s.p„.t. vessel and diluted with boiling w.ter to obtain » M -of", 
s.luelon (solution 0). Purthernore. 100 g of f.malln u„ weighed out and ,.. . 
than diluted with water to obtain 1 Kg of eolutlon (solution »),: Moreover. 
500 f of the colloidal silica -Snowce* gT-20" (ptoduoad by Nissan Che.ie.1. _ 
Xndustry Co,. Ltd.; partial, aiaa. 10-20 -« 310, 20 wight.) was weighed out 
and diluted with ..tar to obtain 5 Kg o f solution (solution Solution ». ; . 

.olutlon c. solution ». and solution £ vera 'added one. after enocber to s,lu- . 
don*, thou enough water,-- added to adjust the total -eight ; to 100 Vg. «d 
- the resulting mixture uas kept warn at 60*C. 

[60181 This binder v M then epplied (0.90 weight, as solid,) to glass 
fibers by a roller applicator and .. ha trsated glass fibers were bound int. a 
^ to., strand and wound off as .. .case: Moreover, this strand . was twined 
.0 obtain a yam of 075 1/6 0.7Z. H«t, this yarn was prepared for weaving 
with a hl^-speed warper ( M nuf.ctut.d hy the. SucWer 0o.) , P«t.d ; with a pss- 
tln5 TC chin. (MSnuf.ocur.d by the SUcxer Co.). .nd woven on ..high-speed air . , 
jet 1... (Sectored by the TsudaW *ogyo Co., Ltd., to obtain glass cloth. 
■ ■ with weaving densities of — srps/2-. 3 ' nia and' 32-' wefts/25- one. '.'-.. Purchernora, 
: this-gl..,. cloth was „e.t,d..U.d to renov. the paste, surf^ treated ^with 

.nit,, .coupimg^t szmi ^^ m^V^^ *™'™ *-': 

Ltd.) at a concentration of 0.3 weight., the. impregnated with P*- » resin. 
Viable 1 show, the stability of the shape of the case and the ,u.lity of the , 



1.0 veight% 
1.6 yoight% 
0.2 veighc% 



properties were demonstrated 
[00191 

fetual ESafflElS 2 

v 3.5 weight.% 

etherified high-amylose cornstarch 

. 1.5 weight% 

ordinary crosslinked cornstarch 

hydrogenated cottonseed oil 
paraffin wax 

polyoxyethylcne pqlyoxypropylene. ether 
reaction product of tetraethylenepentamine 

0 .4 weight:% 

with stearic acid 

0.1 weigh t% 

formalin 

colloidal silica, (trade name:, 
S-30 H; produced by the ShokubaLKasei . ' 

Kogyo Co.. Ltd.; particle size 10 w 0 .5 veighc% :<as solids) 

tun; sib, content 30 veight% 

XH. ?r .c Msi n 8 .» #* ******* *• 

nmnpf ties were demonstrated, 
resin impregnation properties. 

10020] 

Actual Example 3, , V 

results are shown in: Table 1. 
[0021J 
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rmm parison Example. 1 

^dure was the same as chat of Actual Example 1 , except 
The processing procedure was ttie b 

rf^d in t,lace of 0.5 weight of colloidal silica. The results 
that water was added in place oi u. 

obtained are shown in Table 1. 

[0023] [miswmbered in the foreign ■- Tr. Ed.] 

[Assessment Methods] 

1. Cake $hape si-ahilitv_ 

r cake was observed by the naked eye. and the cakes. 
The appearance of the calce was 

u . clearly deformed and those that were not. 

were evaluated as those that were clearly «w 

2. Assessment of Fuz£ 

sut£ .„ o £ tH, g l«, ^.r ^e. -^V*. « s ^ n " < M 

^rU.,. the highest f^ 2 ^ count. Grades of up. to 2 or 3 
ered to be suitable for ordinary use. 

[0024] 

3 . 2--*- Tn, ? rP Ration Properties , 

A constant amount (10 mL) of resin was dripped onto a glass fiher cloth 

(1 0 x ,0 cm) which had been 

„ <W-th* elass fibers was recorded, then the results were 
until bubbles appeared in the glass x id r 

graded 1 to 7; the lower the grade the better the results. . 
^ position of the RgsiD Usld- 

Epikote 1001 (epoxy resin produced by Shell ^ ^ ^ parcs 
Chemical Co.) 

■ 2 " , " 

d icy andi amide 

0.2 " 

benzyldimethylamine 

100 ■ - ■ 

methyl OXitol 
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[60251 

[Advantages] According to the present invention, the distortion in 
external shape of a wound cake can be reduced; hence, there is less unwanted 
severing of the glass fiber obtained and there is. less fuzz on the yarn and 
Class fiber cloth. Furthermore, solid particles are attached uniformly to the 
entire bundle of glass fibers that make up the glass fiber yarn: hence, when 
the cloth is woven, spaces between the fibers provided "by. the solid particles 
are secured in the yam even in areas where the warp and weft are crossed at 
the highest densities, thus uniform resin impregnation and shortening of the 
impregnation time are made possible. 

[00261 

TABLE 1. KEY: (a) Actual Example . | 

(b) Comparison Example 1; (c) shape, sta- 
bility (distortion) ; (d) no; (e) yes; (f) 
fuzz (score); and (g) resin impregnation 
properties (score), 
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